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Integrated  Facilities Condition Management 
Initiative

Goals
Support UC Strategic Management Initiative 

Implementation of a Comprehensive, Integrated Facilities Assessment, Analysis, 
Planning, Work Execution, and Reporting System

Implement an ongoing system of identification and prioritization of capital repair 
projects

Reduction of Deferred Maintenance and Asset Llfecycle/Capital Renewal within 
LBNL

Project Design Key Elements

Incorporates two premier providers of Web-based software solutions and consulting 
services companies, Vanderweil Facility Advisors (VFA) and MRO MAXIMO

Reports to the DOE Facilities Information Management System (FIMS)

Align Facilities Maintenance Projects and Business Goals with Scientific Priorities



Integrated  Facilities Condition Management 
Initiative

Objectives

Develop accurate and defensible Replacement Plant Values (RPV) 

Create a central location for the storing of facility and infrastructure condition data

Improve our approach to properly manage our facilities assets in a more pro-active 
manner

Develop a process of generating DM project scopes and consistent budget estimates

Improve the accuracy of forecasting future capital renewal and maintenance needs 

Create a tool for organizing and prioritizing all deficiency corrective measures using 
standardized criteria 

Develop of a five-year or longer capital renewal model that shows the needs versus
available funding and the resultant FCI

Comply with the DOE Real Property Asset Management (RPAM) and FIMS User 
Guidelines for reporting Asset information



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Facility Cost
Model and Life 
Cycle Developed 
by Uniformat II 
Categories



Anatomy of a Cost Model

Broken down by UNIFORMAT II 
Category.  Hierarchy down to 
Level 4

Lifecycles as prescribed by 
BOMA, ASHRAE, Whitestone, 
Client

Cost Requirements provided 
by RS Means, Client Historical 
Data.

% Renew reflects the 
percentage of system is 
replaced at the end of its life.

Curve type sets the funding 
period around the end of life of 
the system/component



Cost Estimating In VFA.facility – RS Means

City Cost Index

(Localization)

Uniformat II 
Level 4 Unit 
Cost

Labor and Material Breakdown Labor Breakdown by Trade



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Facility Cost
Model and Life 
Cycle Developed 
by Uniformat II 
Categories

Site Derived RPV 
Developed by adding 
Asset Complexity
Codes and Standards
Local Site Factors



RS Means and RPV

B C D E F G H I J K L M N O P

Asset 
Number

Program 
Use Complexity

Asset Size 
(gsf)

Materials, 
Labor, CCI 
to Replace 

Current 
Facility

Current 
Codes/ 

Standards 
(Priority 7) 

Contractor 
Fees 

(Overhead, 
Profit, 

General 
Conditions)

A/E 
Contract 
Award

Engr 
Support Inspection

Project 
Mgmt

Const 
Mgmt Seismic Cost 

Site 
Burden

Total All 
Site Factor 

Facility 
Fees 

 DOE 
Facility 

RPV 

Calculations Sum of 
(material + 
labor x geo 
17%) x gsf 

Materials, 
Labor, CCI 
minus 15% 
Contractor 

Overhead & 
Profit 

Column F+ G 
total x 25%

Column F+G 
total x 

Complexity 
%   III=12%  

II=10%   
I=8%

Column F+G 
total x 

Complexity 
%    III=3%   

II=2%       
I=1%

Column F+G 
total x 

Complexity 
%      III=3%  

II=2%,      
I=1%

Column F+G 
total x 

Complexity 
%    III=3%   

II=2%,     
I=1%

Column F+G 
total x 

Complexity 
%    III=3%   

II=2%,     
I=1%

45% x 
Substructure & 
Superstructure 

Costs from 
Uniformat II 
Categories

Columns 
(FThru N) 
totals x 

Burden%    
Sum of 

Columns I-O

 Sum of 
Columns F, 
G, H, & P 

FIMS RPV Standard Format Type of Cost -Line Number Lines 1 & 2 VFA Lines 4 & 6 Line 9 Line 10 Line 11 Line 12 Line 13 VFA Line 17  Line 20 
Bldg 55 Research II 19028 $2,795,442 $60,252 $713,923 $285,569 $57,114 $57,114 $57,114 $57,114 $122,445 $206,690 $843,160 $4,412,777

Asset Information VFA CRV Cost Model FIMS Required Facility Site Factors                                      Totals

COST 
MODEL UNIFORMAT CATEGORY

MATERIALS & 
LABOR

GEO FACTOR 
(17%)

OVERHEAD 
(5%) PROFIT (10%)

GENERAL 
REQUIREMENTS (10%)

TOTAL COST 
PER UNIT

055Medical 
Research 
Lab Ceiling Finishes 4.34 0.74 0.25 0.51 0.51 6.34

Communications and Security 2.37 0.40 0.14 0.28 0.28 3.47
Controls and Instrumentation 2.50 0.43 0.15 0.29 0.29 3.66
Conveying 0.93 0.16 0.05 0.11 0.11 1.36
Cooling Generating Systems 2.29 0.39 0.13 0.27 0.27 3.35
Distribution Systems 19.82 3.37 1.16 2.32 2.32 28.99
Electrical Service and Distribution 5.35 0.91 0.31 0.63 0.63 7.83
Emergency Light and Power Systems 1.63 0.28 0.10 0.19 0.19 2.39
Exterior Doors 1.43 0.24 0.08 0.17 0.17 2.09
Exterior Walls 8.03 1.37 0.47 0.94 0.94 11.75
Exterior Windows 3.73 0.63 0.22 0.44 0.44 5.45
Fire Protection 3.76 0.64 0.22 0.44 0.44 5.5
Floor Finishes 5.37 0.91 0.31 0.63 0.63 7.85
Heat Generating Systems 2.29 0.39 0.13 0.27 0.27 3.35
Interior Doors 3.32 0.56 0.19 0.39 0.39 4.86
Lighting and Branch Wiring 8.72 1.48 0.51 1.02 1.02 12.76
Other Electrical Systems 7.82 1.33 0.46 0.92 0.92 11.44
Partitions 3.64 0.62 0.21 0.43 0.43 5.32
Plumbing 5.20 0.88 0.30 0.61 0.61 7.6
Plumbing Fixtures 3.59 0.61 0.21 0.42 0.42 5.25
Roofing 3.13 0.53 0.18 0.37 0.37 4.58
Stairs 0.73 0.12 0.04 0.09 0.09 1.07
Substructure 11.32 1.92 0.66 1.32 1.32 16.55
Superstructure 11.32 1.92 0.66 1.32 1.32 16.55
Wall Finishes 2.93 0.50 0.17 0.34 0.34 4.28

TOTALS 125.57 21.35 7.35 14.69 14.69 183.64

Uniformat Level -2
Cost Breakdown

Adding Local Site Factor 
Calculations for Site Derived 

RPV

Asset Complexity Increases 
Site Factor Cost



RS Means and RPV
Complexity Types 

 
Low - I 
    

 
 
 
Basic: Buildings with basic utility systems designed to support non-complex program 
use. Typical examples of this type include classrooms, general administration offices 
and libraries. The HVAC, electrical and plumbing systems are designed to support 
teaching and administrative support programs.  
 

Best - II  
 
Complex:  Buildings with complex utility systems designed to support research and 
development program use. Typical examples include biological laboratories, high 
energy physics labs and other facilities with highly developed system needs. These 
buildings have complex HVAC systems and usually include high strength power and 
plumbing with piped support utilities such as, compressed air, gasses and DI water. 
These buildings are designed for uninterrupted operations often having stand-alone 
emergency power generation and redundant built-in equipment for temperature 
control and ventilation. 
 

High - III  
 
Highly Complex: Buildings designed specifically for highly complex activities and 
program use.  Buildings labeled Highly Complex meet the following criteria: (1) The 
building must have utility systems and associated infrastructure that are substantially 
more complex than buildings in the complex category. (2)The building must be at 
least 75% highly complex. Highly Complex buildings typically include one or more of 
the following characteristics: *Critical tolerance power and temperature control 
systems (E.g., Accelerator and Cyclotron Facilities) *Clean rooms that are P3 or P4 
rated. *High Efficiency Particulate Air (HEPA) filtration. *ACH (Air Changes per Hour) 
of 12 or greater. *Pathogen free controlled space such as animal surgery or diseased 
animal research labs.  
 

 
Based on the UCOP Facilities Infrastructure Renewal Model 2004 
 



RS Means and RPV

Asset 
Number

Program 
Use Complexity

Asset Size 
(gsf)

Materials, 
Labor, CCI 
to Replace 

Current 
Facility

Current 
Codes/ 

Standards 
(Priority 7) 

Contractor 
Fees 

(Overhead, 
Profit, 

General 
Conditions)

A/E 
Contract 
Award

Engr 
Support Inspection

Project 
Mgmt

Const 
Mgmt Seismic Cost 

Site 
Burden

Total All 
Site Factor 

Facility 
Fees 

 DOE 
Facility 

RPV 

Calculations Sum of 
(material + 
labor x geo 
17%) x gsf 

Materials, 
Labor, CCI 
minus 15% 
Contractor 

Overhead & 
Profit 

Column F+ G 
total x 25%

Column F+G 
total x 

Complexity 
%   III=12%  

II=10%   
I=8%

Column F+G 
total x 

Complexity 
%    III=3%   

II=2%       
I=1%

Column F+G 
total x 

Complexity 
%      III=3%  

II=2%,      
I=1%

Column F+G 
total x 

Complexity 
%    III=3%   

II=2%,     
I=1%

Column F+G 
total x 

Complexity 
%    III=3%   

II=2%,     
I=1%

45% x 
Substructure & 
Superstructure 

Costs from 
Uniformat II 
Categories

Columns 
(FThru N) 
totals x 

Burden%    
Sum of 

Columns I-O

 Sum of 
Columns F, 
G, H, & P 

FIMS RPV Standard Format Type of Cost -Line Number Lines 1 & 2 VFA Lines 4 & 6 Line 9 Line 10 Line 11 Line 12 Line 13 VFA Line 17  Line 20 
Bldg 55 Research II 19028 $2,795,442 $60,252 $713,923 $285,569 $57,114 $57,114 $57,114 $57,114 $122,445 $206,690 $843,160 $4,412,777

Asset Information VFA CRV Cost Model FIMS Required Facility Site Factors                                      Totals

COST 
MODEL UNIFORMAT CATEGORY

MATERIALS & 
LABOR

GEO FACTOR 
(17%)

OVERHEAD 
(5%) PROFIT (10%)

GENERAL 
REQUIREMENTS (10%)

TOTAL COST 
PER UNIT

055Medical 
Research 
Lab Ceiling Finishes 4.34 0.74 0.25 0.51 0.51 6.34

Communications and Security 2.37 0.40 0.14 0.28 0.28 3.47
Controls and Instrumentation 2.50 0.43 0.15 0.29 0.29 3.66
Conveying 0.93 0.16 0.05 0.11 0.11 1.36
Cooling Generating Systems 2.29 0.39 0.13 0.27 0.27 3.35
Distribution Systems 19.82 3.37 1.16 2.32 2.32 28.99
Electrical Service and Distribution 5.35 0.91 0.31 0.63 0.63 7.83
Emergency Light and Power Systems 1.63 0.28 0.10 0.19 0.19 2.39
Exterior Doors 1.43 0.24 0.08 0.17 0.17 2.09
Exterior Walls 8.03 1.37 0.47 0.94 0.94 11.75
Exterior Windows 3.73 0.63 0.22 0.44 0.44 5.45
Fire Protection 3.76 0.64 0.22 0.44 0.44 5.5
Floor Finishes 5.37 0.91 0.31 0.63 0.63 7.85
Heat Generating Systems 2.29 0.39 0.13 0.27 0.27 3.35
Interior Doors 3.32 0.56 0.19 0.39 0.39 4.86
Lighting and Branch Wiring 8.72 1.48 0.51 1.02 1.02 12.76
Other Electrical Systems 7.82 1.33 0.46 0.92 0.92 11.44
Partitions 3.64 0.62 0.21 0.43 0.43 5.32
Plumbing 5.20 0.88 0.30 0.61 0.61 7.6
Plumbing Fixtures 3.59 0.61 0.21 0.42 0.42 5.25
Roofing 3.13 0.53 0.18 0.37 0.37 4.58
Stairs 0.73 0.12 0.04 0.09 0.09 1.07
Substructure 11.32 1.92 0.66 1.32 1.32 16.55
Superstructure 11.32 1.92 0.66 1.32 1.32 16.55
Wall Finishes 2.93 0.50 0.17 0.34 0.34 4.28

TOTALS 125.57 21.35 7.35 14.69 14.69 183.64

Uniformat Level -2
Cost Breakdown

Adding Local Site Factor 
Calculations for Site Derived 

RPV

Substructure & Superstructure  
Seismic Cost

Material, Labor, & Geo

Overhead, Profit, General 
Conditions

Asset Complexity Increases 
Site Factor Cost



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Facility Cost
Model and Life 
Cycle Developed 
by Uniformat II 
Categories

Site Derived RPV 
Developed by adding 
Asset Complexity
Codes and Standards
Local Site Factors

Facility Condition 
Assessments 

Maintenance and 
Renewal 
Requirements 
Identified

Non-code Compliant 
/Standards Requirements 
and Betterments     
Identified for RIC

Requirements are 
Estimated using RSMeans

Planning
Integration

Prioritization
Process



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Planning & Prioritizing Process

Uniformat II 
Level-1 

Electrical D50

Uniformat II 
Level-2 

Electrical 
Elements



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Maintenance Reports – Equipment Operating Costs

Planning & Prioritizing Process

Environmental and Safety Issues

System Priority – Consequence of Failure, Downtime Cost

Division Communication & Input – Scientific Priorities

Rehab & Improvement Requirements – Major Renovations
Up-Grades/Betterments 
Standards/Codes            

Reliability - Means Times between Failures, 
Root Cause Analysis



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Facility Cost
Model and Life 
Cycle Developed 
by Uniformat II 
Categories

Site Derived RPV 
Developed by adding 
Asset Complexity
Codes and Standards
Local Site Factors

Facility Condition 
Assessments 

Maintenance and 
Renewal 
Requirements 
Identified

Non-code Compliant 
/Standards Requirements 
and Betterments     
Identified for RIC

Requirements are 
Estimated using RSMeans

Planning
Integration

Prioritization
ProcessGroup DM

Requirements
as Projects



MII / Electrical DM 002 (Test)

Grouping DM Requirements as Projects

TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Facility Cost
Model and Life 
Cycle Developed 
by Uniformat II 
Categories

Site Derived RPV 
Developed by adding 
Asset Complexity
Codes and Standards
Local Site Factors

Facility Condition 
Assessments 

Maintenance and 
Renewal 
Requirements 
Identified

Non-code Compliant 
/Standards Requirements 
and Betterments     
Identified for RIC

Requirements are 
Estimated using RSMeans

Planning
Integration

Prioritization
ProcessGroup DM

Requirements
as ProjectsDM Projects Transferred to

Work Orders in MAXIMO



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

VFA AssetFusion to MAXIMO Intergration

CMMS



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

DM projects transferred to
Work Orders in MAXIMO

Asset.fusion Generates 
MAXIMO generates DM
Work Orders and Assigns 
Resource Tasks, Materials, 
and Tools for Work 
Execution



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

VFA AssetFusion to MAXIMO Intergration

Parent WO

Childen WO



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Asset.fusion Generates 
MAXIMO generates DM
Work Orders and Assigns 
Resource Tasks, Materials, 
and Tools for Work 
Execution

Work Order 
Entered into 
WBS for 
Tracking and 
Controlling



Overhead

Overhead & Burdens

MAXIMO
Work Order

WBS

VFA Project
Parent 

VFA Requirements
Children 

Business Process — Facilities Capital Planning — Work Management, and FIMS
TOTAL INTEGRATION

Construction Level



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Asset.fusion Generates 
MAXIMO generates DM
Work Orders and Assigns 
Resource Tasks, Materials, 
and Tools for Work 
Execution

Planning 
Resource and 
Critical Path 
Scheduling 

Work Order 
Entered into 
WBS for 
Tracking and 
Controlling

Integration to Financial 
Management System when 
WO Approved



VFA
ASSETFUSION

VFA.FACILITIES
v6.1.4

DEFERRED
MAINTENANCE 
REQUIREMENTS

SCOPE
LABOR

MATERIALS
TOOLS

ESITMATES

WORK ORDER 
NUMBER

STATUS

ACTUAL COST

Facilities Systems Integration

MAXIMO
Release 5.2



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Asset.fusion Generates 
MAXIMO generates DM
Work Orders and Assigns 
Resource Tasks, Materials, 
and Tools for Work 
Execution

Planning 
Resource and 
Critical Path 
Scheduling 

Work Order 
Entered into 
WBS for 
Tracking and 
Controlling

Integration to Financial 
Management System when 
WO Approved

Work Order Completed and 
Closed in MAXIMO



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Actual Cost are stored 
and Completed DM 
Requirements removed 
(archived) from
VFA database

Reports Work Order Status and 
Actual DM Requirement Cost 
back to VFA Using Asset.fusion



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

MAXIMO to VFA AssetFusion Intergration



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Actual Cost are stored 
and Completed DM 
Requirements removed 
(archived) from
VFA database

RS Means 
Escalation 
Update



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Updated Asset RPV 
and Condition 
Information

FIMS database
Updated with 
Current Condition 
Assessment Data



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Remove 
Excess Facilities

ACI and TFCI Reporting
Rehab and 
Improvement Costs 
(RIC) 

FY Deferred, Actual,
and Required 
Maintenance 
Reported 

FIMS database
Updated with 
Current RPV 
values

FIMS database
Updated with 
Current Condition 
Assessment Data

DM Reduction and FCI 
Targets. Update 5-Year 
Sustainment Plan



TOTAL INTEGRATION
Business Process — Facilities Capital Planning — Work Management, and FIMS

Facilities Condition Assessment & Capital Planning

FIMS Real Property Asset Reporting

Work Management Tracking & Controlling



Questions and Comments

Ken Fletcher
Program Manager
Facilities Division

KAFletcher@lbl.gov
510.484.5770

mailto:KAFletcher@lbl.gov
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